Deep Drawing Process and Finite Element Modeling: A Review by Aniruddh Shukla & Dr Dharmendra Tyagi
  
 
37 Page 37-41 © MAT Journals 2019. All Rights Reserved 
 
Journal of Recent Activities in Production 
Volume 4 Issue 1 
Deep Drawing Process and Finite Element Modeling: A Review 
 
Aniruddh Shukla
1
*, Dr Dharmendra Tyagi
2
 
1
Student, Department of Mechanical Engineering, Sagar Institute of Research & Technology, Bhopal, 
Madhya Pradesh, India, 
2
Assistant Professor, Department of Mechanical Engineering, Sagar Institute of Research & 
Technology, Bhopal, Madhya Pradesh, India 
Email: ecccentre28@gmail.com 
 
Abstract 
The work presents the use of Finite Element simulation along with Taguchi technique to 
define the impact of three significant process parameters in the deep-drawing process, 
namely velocity of punch, blank holder pressure and coefficient of friction.  
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INTRODUCTION 
Sheet metal framing is a standout amongst 
the most generally utilized procedures as a 
part of industry. Consistently, the sheet 
metal framing industry experienced 
mechanical advances that permitted the 
generation of complex parts. Be that as it 
may, the advances in bite the dust plan 
advanced at a much slower rate, despite 
everything they depend intensely on 
experimentation and the encounters of 
talented specialists. Amid the advancement 
of the Die, a lessening in the quantity of 
trials would straightforwardly impact the 
process duration for improvement. A 
shorter process duration can be arranged 
with due usage of programming 
apparatuses that would anticipate the trial 
results without really directing the same. 
 
Hear introduces a new technique for deep 
drawing of conical cups through a die 
without blank holder. In this technique a 
conical-cup is produced by pushing a 
circular blank using a flat-headed circular 
punch through a cylindrical die. Effects of 
die and punch geometry including, die 
fillet radius, die aperture length and punch 
fillet radius on limiting drawing ratio 
(LDR), drawing load and thickness strain 
of the cup have been investigated 
experimental for optimal process design.  
 
This paper [1] gives definition on 
profound drawing process, and their 
mechanical uses and future extension. 
Sheet metal framing procedures are the 
unpredictable collaboration between 
example (geometry, resilience, surface 
topology, and so forth.), the shaping 
procedure (tooling, shaping machine, 
power, grease, and so forth.) and the 
material (malleability, material parameters, 
microstructure, erosion resistance, leftover 
anxiety, and so on.) which exist in framing 
forms. Most issues in sheet metal shaping 
originate from a terrible control of holding, 
controlling and spring back. The working 
condition including the size of clear 
holding weight is shifted and the outcomes 
broke down. Diminishing and Formability 
are discovered in this study. For finding 
the scope of burden at which the 
diminishing or formability is inadmissible, 
the emphasis for examination with a clear 
holding power of 10Ton was connected 
and the outcomes recorded. 
 
This paper [2] presents another method for 
profound drawing of elliptic cups through 
a cone shaped bite the dust without clear 
holder or draw dots. In this system an 
elliptic-container is delivered by pushing a 
roundabout clear utilizing a level headed 
elliptic punch through a tapered bite the 
dust with an elliptic gap in a solitary 
stroke. A 3Dparametric limited component 
(FE) model was constructed utilizing the 
business FE-bundle ANSYS/APDL. 
Impacts of pass on and punch geometry 
including, half-cone point, bite the dust 
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filet span, kick the bucket gap length and 
punch filet range on constraining drawing 
proportion (LDR), drawing burden and 
thickness strain of the container have been 
explored numerically for ideal procedure 
plan. A bite the dust with half cone edge of 
18◦has demonstrated the best drawability 
for the new procedure. A test set-up has 
been planned, fabricated, and utilized for 
exploratory creation of circular formed 
sheet-metal glasses. A sum of seven 
punches having viewpoint proportions 
running from 2 to 2.25 and a kick the 
bucket with a perspective proportion of 2 
have been fabricated and utilized for trial 
generation of curved molded sheet-metal 
mugs.  
 
This paper [3] ponders the disfigurement 
qualities of a recently created process for 
expanding the drawability of square mugs. 
The procedure has a basic tooling set in 
which a round clear can be effectively 
twisted by a level headed square punch 
through a cone shaped kick the bucket 
with a square gap. Limited component 
investigation (FEA) was utilized to 
examine the impacts of the geometric 
parameters on the formability of square 
glass keeping in mind the end goal to 
discover the ideal setup measurements of 
the present procedure.  
 
In the FE examination, the impact of each 
geometrical parameter was concentrated 
independently with a specific end goal to 
discover its ideal esteem that 
fundamentally builds the LDR. The impact 
of kick the bucket geometry, punch 
geometry, clear thickness, relative bite the 
dust freedom, rubbing conditions and 
material properties were concentrated on  
 
This paper [4] was done to consider the 
limited component (versatile plastic) 
examination of sheet metal shaping 
procedure utilizing the limited component 
programming. LUSAS reproduction was 
done to increase precise and basic 
comprehension of sheet framing process. 
Axisymmetric component work and plain 
strain component cross section were use 
joined with slide line elements to model 
and study the sheet metal framing process. 
Recreation of flexible plastic conduct of 
aluminum sheet was done under non-direct 
condition to explore sheet metal framing 
process. The utilization of limited 
component recreation in the better 
comprehension of framing operations is 
turning out to be more essential as it gives 
a modest and effective approach to decide 
critical procedure parameters. This paper 
shows a 2D limited component 
reproduction study concerning the sheet 
metal framing process. Profound drawing 
investigation was doing and the impact of 
geometry towards sheet metal framing 
process has been examined. V-pass on 
bowing was performed and the impact of 
pass on sweep towards power connected 
was watched. 
 
In this paper [5] a new mechanism for 
deep drawing was proposed to produce 
circular cup from thin plate without blank 
holder. In this technique the die assembly 
includes punch, die and die-punch. A 2D 
axisymmetric finite element model was 
built using DEFORM software. Effect of 
die geometry (half- cone angle) on 
maximum load, thickness distribution, 
strain distribution and effect of clearance 
ratio between punch and (die-punch) on 
the wrinkling of the cup were investigated. 
Three half-cone angles of die (15˚, 30˚ and 
45˚) were used for forming sheet metal of 
brass (CuZn37) which had initial thickness 
of (1mm) at four clearance ratio (c/t) for 
die of 30o half-cone angle. Finite element 
model results showed good agreement 
with experimental results. On result The 
value of max. Effective stress distribution 
increases as die cone angle increases, too. 
But the die of cone angle 30˚ produced cup 
successfully without wrinkling. 
 
In this examination paper [6], a 3-
Dimensional elasto-plastic Finite Element 
(FE) model for Mild Steel IS 2062 
material as clear has been produced to 
contemplate the conduct of the spine 
wrinkling and profound drawing 
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parameters under various Blank-Holder 
Pressure (BHP = 2.5 to 9.5 MPa). This 
paper is talking about the innovation 
window for adequate item. The present 
procedure effectively delivers shape with 
drawing proportion of 2.0. For this, 
economically accessible Finite Element 
programming ANSYS 14.0 has been used. 
In instance of identical plastic strain, at 
2.45 MPa B.H.P. the most extreme strains 
accomplished around 0.3 while the base 
worth being equivalent to 4.91E-05. 
What's more, at 7.06 MPa B.H.P. the 
greatest strains around 0.27 while the base 
quality equivalent to 4.98E-05. The 
streamlined clear holder weight was 7.06 
MPa.  
 
In this exploration paper [7], diverse 
material (Aluminum and Brass materials) 
round and hollow glass has been created 
without clear holder. Impacts of kick the 
bucket and punch geometry, including bite 
the dust and punch filet range, on 
restricting drawing proportion (LDR.), 
attracting load regarding punch stroke and 
stretch strain of the glass divider have been 
explored numerically for ideal procedure 
plan. A business limited component 
reproduction bundle, ANSYS 14.0, is 
utilized to explore the created setup 
keeping in mind the end goal to decide the 
ideal constraining drawing proportion. A 
round cup with LDR up to 2.53 and 2.64 
has been effectively accomplished with the 
assistance of numerical recreation. This 
paper finished up various materials results 
at various procedure parameters. After the 
numerical reproduction, probes improved 
results.  
 
This paper [8] explains Experimental 
profound drawing tests of a Cu amalgam 
sheet were completed to assess the impact 
of movement control on wrinkle conduct. 
Limited component (FE) reproductions of 
the profound drawing procedure were 
likewise led to examine the impact of the 
strategy on break harm decrease. In the 
past work by FE recreation, we 
demonstrated that the movement control 
strategy is successful for shaping 
moderately thin sheet spaces, and that the 
execution of the control technique 
fundamentally relies on upon control 
parameters, i.e., least and greatest passable 
wrinkle statures, which are connected with 
wrinkle acknowledgment. The aftereffects 
of the trial showed that wrinkle disposal 
can be effective if wrinkles are inside the 
admissible tallness range. FE reenactment 
comes about likewise showed that 
profound drawability can be enhanced as a 
consequence of the diminishment of 
pliable harm gathering when utilizing clear 
holder control. the wrinkle mode were 
seen among the shaped containers, even 
under the same trial conditions. 
Additionally, an expansion in the quantity 
of wrinkles cause s the requirement for a 
high BHF to take out the wrinkles. 
 
This paper [9] displays a limited 
component based appraisal of the 
execution of some non-ordinary clear 
holding strategies. A 3-D express limited 
component examination is utilized to 
explore the impact of different clear holder 
power (BHF) plans on sheet metal 
formability constrains particularly 
wrinkling and tearing burst. The part of 
significant parameters of every clear 
holding strategy is likewise researched. 
Three non-routine clear holders are 
considered, to be specific contact incited, 
flexible and throbbing clear holders. The 
target set here is to look for the 
constraining drawing proportion (LDR) for 
the altered BHF case. An arrangement of 
reproductions was done where the drawing 
proportion was fluctuated methodicallly to 
decide the most extreme conceivable 
drawing proportion at a given BHF. 
Utilizing diverse BHF and the beforehand 
characterized seriousness standard a 
restricting drawing proportion of 1.92 was 
acquired at a BHF of 27 kN. In the present 
work [10], an endeavour is made to 
anticipate the base clear holding weight 
required to abstain from wrinkling in the 
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spine district amid axisymmetric profound 
drawing process. Thickness variety amid 
the drawing is evaluated utilizing an upper 
bound investigation exhibited in this 
paper. The base clear holding weight 
required to abstain from wrinkling at every 
punch augmentation is acquired by 
likening the vitality in charge of wrinkling 
to what smothers the wrinkles. The 
forecasts of the created model are accepted 
with the distributed numerical and 
exploratory results and are observed to be 
in great assention. Parametric study is then 
done to examine the impact of some 
procedure variables on the clear holding 
weight to abstain from wrinkling. To 
accept the upper bound model its forecasts 
of the punch burden and thickness variety 
versus punch stroke is contrasted and 
hypothetical and test consequences of 
Dejmal et al. utilizing the same procedure 
conditions and are observed to be in great 
assention. 
 
CONCLUSIONS  
The work discloses the use of 3-Dfinite 
element (FE) simulation with Taguchi 
technique to define the impact of process 
parameters in the deep-drawing process. 
Aluminum alloys used as blank for FE 
simulations. The combination of FEM 
with Taguchi technique forms a productive 
tool to calculate the influence of process 
parameters. The analysis of variance 
(ANOVA) will carried out to examine the 
influence of process parameters on the 
quality characteristics (deformed cup 
thickness) of the cylindrical cup.  
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